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<X8d;e|ement nama^purchaeeOrder* typ« s -pcnype17> 

<xsd:complexTyp« namea"POTVper> 
<xsd:$aquanca> 
<xad:al«mant nam^sMpV typa*lJ$Addresa7> 
<wd:6fement nm^uirro- typa^USAddr*** irfnOocufeWfe, 
<wd;e ement refc'commenr mlnOccurs=W> 
<wd:e!ement name=ntems"type»-ltems7> 
</wd:aaquanca> 
</xad:compl*xiype> 

« 



<xsd:atement nama="purchasaORfcr types*P0TVpa27> 
<xad:alemant nama="oommenr typa=x"xsd:8tring7> 

<xsd:oomplexTVpa namaa"POTVpa2"> 
<Xfidaequence> 
<x*d:elamant nama="8hipTo" typ8=U$Addraas7> 
ocscfcalanient name^WHTo" typa=fUSAddraaa7> 
<xachelament (af^commanf mJnOocurs5A)7> 
<xad;alament nama=1toms" typa=^ltem37> 
</xsd:aequenca> 
<^csd:comp(axTypa> 

(b) 
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20 



22 



Identify all element types and tags defined in the first, 
Source Schema 



Identify all element types and tags defined in the 
second, Target, Schema 



Identify sets of subsumed (S), disjoint (D) and intersecting (I) type 
pairs between Source and Target Schema 



Identify sets of subsumed (ST), disjoint (DT) and intersecting 
(TT) element tag-type-pairs 



Yes 28 



No 



Are all element tag-type-pairs that can be assigned to root nodes 
of the document in ST? 



30 



Yes 



| No 



Call the Procedure at .32 with the top document element tag, E, and 
its source schema defined type, Tl, and target schema type, T2. 
Call returns True? 



No 



5X 



3*. 



Procedure that handles an element tag, E, and its source schema 
defined type, Tl, and target schema type, T2 



56 

_k 

Validate the 
document in 
the Target 
Schema. 



call returns 
'TRUE . 



38 



Yes 



Invalidate 
the 

document 



Yes 



Is E-T1-T2 disjoint? 



No 



Is E-T1-T2 subsumed? 



call returns 
False 



No 



/ 



Is E-T1-T2 intersecting? 



Yes 



No 



Let El, . . ., Em be the children elements of E of 
types Tl 1, . . ., Tin in first schema and types 
T21, T2n in second schema. Is string 
E1.....Fro in content model of T2? 



T 



error 

V 

/ No 



Yes 



Yes 



For i=l,. . .jq, Call procedure 32 with Ei- 
Tli-T2i 



No 



Do all calls i=l„ v<n , return TRUE? | 
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70 



72 



Identify the string type, typel, of the first, Source 
Schema 



Identify the string type, type2; of the second, 
Target Schema 



Yes 



Identify whether the typel-type2 pair is subsumed (S), disjoint (D) 
or intersecting 0) 



76' 



Is typel-type2 subsumed? 



78 



No 



Is typel-type2 disjoint? 




No \ 



Yes 



| No 



Is typel -type2 intersecting? 



No 



— r 84 

Jo N 



| Yes 



Based on typel and type2 produce an immediate decision automaton 
M 



Invalidate 
the 

document 



Validate the 
document in 
the Target 
Schema. 



Y 



88 



82 



Scan the document, an immediate decision . 
while scanning may validate or invalidate the 
document, as appropriate. 



>86 



Fig. 3 



122 



124 



126 



Yes 



130 



Yes 
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Identify all element tags, and unique type (i.e., content 
model) per tag, in the first DTD Source Schema 



i. 



Identify all element tags, and unique type (i.e., content 
model) per tag in the second DTD Target, Schema 

i — - 



Identify sets of subsumed (ST), disjoint (DT) and intersecting 
(IT) element tag-type-pairs 



1 



Are all element tag-type-pairs that can be assigned to a root node 

nfa Hor.imv.nf in ST? 



128 



No 



Yes 



Is direct access provided, for each tag, to elements of said tag? 



No 



Call me Procedure at 32, of Fig. 2, with the top document element 
tag, E^nd its source schema defined type, Tl, and target schema 
type, T2.Does the callTetum true? 



No 



140 

./ 



132- 



Is there an element of tag E in the document such that for some 
typel , type2, IT contains E-typel-type2? 



I No 



Invalidate 
the 

document 



Yes 



134- 



Directly access document elements with tag E such that for 
typel, type2 the set IT contains E-typel-type2 



some 



138 



\ 



1 



Validate the 
document in 
the Target 
Schema. 



136— ' K W ? uch document element that has a content model that does 
not satisfy type2 exists? 



i 



Yes 



No 



F\G. 



( 
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V 



220 



222 



Identify all element types and tags in the first Source 
Schema 



T 



Identify all element types and 
Target Schema 



tags in the second 



224 



T 



Identify sets of subsumed (S), disjoint (D) and intersecting (I) type 



Hentify set s of subsumed (ST), disjoint (DT) and intersecting 
(IT) element tag-type-pairs 



Yes 228 



No 




Are all element tag-type pairs that could be assigned to a root 
element of a document in ST? 



Yes 



No 



Yes 



232 ' 



Call the procedure of 234 with the topmost document tag, E and its 
source schema defined type, Tl, and target schema type, W. Does 
the call return TRUE? .^.^ues 



270 

A 



Invalidate 
the 

document 



No 



234- 



Validate the 
document in 
the Target 
Schema. 



Procedure that handles an element tag, E, at the top of a subtree, and 
its source schema defined type, Tl, and target schema type. Tl 



236- 



Is subtree is unmodified from its 
original state? 



240 



Fig. 5 



| Yes 



No 



subtree a deleted one? 



248 
\ 



244. 



Yes 



X 



Apply the method of Figure 2 to the subtree, 
return TRUE if said method validates subtree 
and FALSE otherwise 



Is subtree a newly inserts one? 



242 - 

Yes 



Return TRUE 



No 



Validate the subtree according to the target 
schema only, return TRUE if validation 
succeeds and FALSE otherwise 



Do ^ children of die subtree root element that are either original newly 
inserted or modified, satisfy the content model per target schS 7 



252 



t 



No 



Return FALSE 



Yes 



Yes 



No 



254 



Return TRUE 



fVG. S 
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372 



Identify the string type, type2, of the second, 
Target Schema 



384 



Yes 



388 



Validate the 
document in 
the Target 
Schema. 



Yes 



Based on typel and type2 produce an immediate decision automaton 
Mc, based on typel produce an ordinary decision automaton Ma, 
based on type2 produce an immediate decision automaton Mh 



I 



whltiS 0dmed t "T^J* t0 its position *• ** earliest 

after which the original and modified current document are identical. Does 
Mb immediately accent during evaluation? 



386 



No 



Qb is the set of states of Mb. ' : " ~ rr ~\/ / ' 

a * * ° U v] P rc - modified document up to position m, the earliest 



390 



Evaluate the portion of the document past position i, identical to what 
it was m original, using Mc. Use Qb and Qa to start Qc. Does Qc 
immediately accept during evaluation? 



: 392 
— ► 



No 



Invalidate 
the 

document 



No 
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Identify all element tags, and unique type (i.e., content 
model) per tag, in the first DTD Source Schema ' 



722 



724 



Identify all element tags, and unique type (i.e!, 
content model) per tag in the second DTD Target 
Schema 



Identify sets of subsumed (ST), disjoint (DT) and intersecting 
(IT) element tag-type-pairs 



726- 



T 



No 



Is direct access provided, for each tag, to elements of said tag? 



728 



I 



Yes 



No 



">{ Are there any- unmodified d ocument elements whose tags appear in DT? 
730 




Yes 



732- 



Yes 



Call the Procedure at 234, of Fig. 5, with the top document 
element tag, E, and its source schema defined type, Tl, and target 
schema type, T2. Does the call return True? 



No 



740 

/ 



Treat all newly inserted elements. Is it the case that for each such 
of E StS 8 ^ tagE ' '** S ^ sfy th S content model - 



734- 



738 

Validate the 
document in 
the Target 
.Schema. 



| Yes 



Invalidate 
the 

document 



No 



Treat all modified elements, whose tags are as they were 
originally, but their immediate children tags have been modified 
is it the case that for each such element, with say tag E, its 
children tags satisfy the content model of E in type2? ' 



T 



No 



736< 



Yes 



Yes 



Treat all- modified elements; whose tags have been modified. 
Consider an element of previously tag El and now tag E2. Is it the 
case that for each such element, its children tags satisfy the content 
model of E2 in type2? 



No 



742 



Yes 

Treat all unmodified elements, whose tags appear in IT, whose 
subbree content had not been modified. Is it the case that for each 
M f e S? t * With Say * g E * itS Chadren *«" satisfy the content 



No 



■ — — '*» ou 

> modelofEintype2? 



Fig. 7 



